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AB A process for the manufacture of a 2 , 3 , 5- trimethylhydroquinone dialkanoate 
comprises reacting ketoisophorone with an acylating agent in the 
presence of an indium salt as the catalyst. Preferred are indium (III) 
salts such as indium trichloride or indium tris ( trif luoromethanesulf onate) 

Process for the manufacture of 2 , 3 , 5- trimethylhydroquinone using 
2 , 3 , 5- trimethylhydroquinone dialkanoate as the starting material, especially 
process for the manufacture of 2 , 3 , 5- trimethylhydroquinone by 
transesterif ication of 2 ,3 , 5- trimethylhydroquinone dialkanoate, as well as 
a process for the manufacture of a- tocopherol and its alkanoates, especially 

of 

(all-racemic) -a- tocopherol and its acetate, comprising the reaction 
of ketoisophorone to 2 , 3 , 5- trimethylhydroquinone dialkanoate are 
presented. 
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TI Industrial application of Naf ion- systems in rearrangement -aromatisation, 
transesterif ication, alkylation, and ring-closure reactions 

AU Schneider, M . ; Zimmermann, K. ; Aquino, F.; Bonrath, W. 

CS Vitamins and Fine Chemicals Division, Chemical Process Technology, F. 
Hoffmann-La Roche Ltd., Basel, CH-4070, Switz. 

SO Applied Catalysis, A: General (2001), 220(1-2), 51-58 
CODEN: ACAGE4; ISSN: 0926-860X 

PB Elsevier Science B.V. 

DT Journal 

LA English 

AB Naf ion, a perf luorinated sulfonic acid ion-exchange polymer, is known to 
be a very strong Bronsted acid. Thus, Naf ion NR 50 and Nafion/Si02 with 
15 weight % Naf ion- loading were selected, in order to elucidate the potential 
for rearrangement -aromatizat ion of ketoisophorone (KIP) to 

2 . 3 . 5- trimethylhydroquinone diacetate (TMHQ-DA) in presence of acetic acid 
anhydride as acylating agent, transesterif ication of TMHQ-DA to 

2 . 3 . 6- trimethylhydroquinone monoacetate (TMHQ-1-MA) and reaction of 
isophytol (IP) with 'trimethylhydroquinone (TMHQ) to (all-rac) -a- 
tocopherol . For the rearrangement- aromatization of KIP to TMHQ-DA 
supported Nafion/Si02 was markedly more active than the unsupported Nafion 
NR 50. Both Naf ion- systems generally revealed remarkably high 
selectivity, which ranged up to 94 GC-a% TMHQ-DA at high conversion. The 
major side-product was 3 , 4 , 5- trimethylcatechol diacetate. In case of 
Nafion/Si02, pre- treatment under vacuum and especially grinding of the 
extrudates seemed to increase activity at comparably high selectivity. 
Recycling Nafion/Si02 after filtering and rinsing with acetic acid 
anhydride led to gradually decreasing activity. Without intermediate 
isolation of TMHQ-DA, Nafion/Si02 was active and selective for the 
formation of TMHQ- 1- MA . Using the Nafion systems in the reaction of IP 
and TMHQ revealed that remarkably high conversion of IP (>95%) and. 
compared with zinc chloride/Bronsted acid or BF3 - catalyzed reaction good 
yields (-92%) and selectivities were obtained. We found a strong 
dependency on the solvent polarity. In further expts., the .recovery of 
the catalyst was tested. 
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ester derivs . , in that one, (1.1) 



tech. pure ketoisophorone with a acylating agent in the presence 
of a protonic acid to give a trimethylhydroquinone ester, and (1.2) this 
ester is reacted with allyl ale. or its derivative in the presence of zinc 
halide and a proton cleaving acid, and (1.3) carried out in the presence 
of an organic solvent, is characterized by (1.1.1) the solution in reaction 

step 

(1.1) is cooled to a temperature between 5 and 40°, (1.1.2) the crystallized 
product is separated and washed, (1.1.3) that the saved filtrate from the 
separated product and the washes is out into the solvent for future reaction 
step (1.1), (1.2.1) the washed product without drying is introduced into 
reaction (1.2) and, (1.2.2) the desired product isolated after further 
acylation. . Thus, ketoisophorone .is reacted with Ac20 in the 
presence of triflic acid, to give 87% trimethylhydroquinone diacetate; the 
latter is reacted with isophytol in PhMe containing ZnBr2 and HBr followed by 
Ac20 to give 95.6% vitamin E acetate. 
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